Introduction


IRU
± ZKLFK LV LPSRVVLEOH WR VROYH LQ WKH JHQHUDO FDVH ZLWKRXW FKDQJLQJ WR WKH VHUYHUV ,Q WKH IROORZLQJ VHFWLRQV ZH ILUVW DQDO\]H WKH QHHG IRU H[WHQVLEOH && SROLFLHV DQG LQGHSHQGHQW && FRPSRQHQWV IRU ZHEEDVHG FROODERUDWLYH K\SHUPHGLD V\VWHPV 7KHQ ZH LQWURGXFH WKH H[WHUQDO WUDQVDFWLRQ VHUYLFH PRGHO DQG RXU GHVLJQ DQG LPSOHPHQWDWLRQ RI -3HUQ/LWH IROORZHG E\ D GLVFXVVLRQ RI VRPH LVVXHV LGHQWLILHG E\ RXU UHVHDUFK
Requirements Analysis
:H DQDO\]H WKH UHTXLUHPHQWV IURP WZR VLGHV WKH IHDWXUHV QHHGHG E\ FROODERUDWLYH V\VWHPV LQ JHQHUDO DQG WKH VSHFLILF FDSDELOLWLHV QHHGHG WR H[SORLW ::: DV WKH SULPDU\ LQIRUPDWLRQ UHVRXUFH
CC Features Required by Collaborative Systems
7KH FRQFXUUHQF\ FRQWURO IHDWXUHV UHTXLUHG IRU FROODERUDWLYH V\VWHPV HVSHFLDOO\ WKRVH IRU K\SHUPHGLD V\VWHPV DQG VRIWZDUH GHYHORSPHQW HQYLURQPHQWV KDYH EHHQ LGHQWLILHG LQ > @ (YHQW QRWLILFDWLRQ QRWLI\LQJ FROODERUDWLQJ XVHUV RI GDWD RSHUDWLRQV WKDW PD\ LQWHUHVW WKHP )LQHJUDLQHG QRWLILFDWLRQ WKH DELOLW\ WR GLVWLQJXLVK RSHUDWLRQV RQ LQGLYLGXDO DWWULEXWHV RI D GDWXP
PJama
3-DPD >@ LV DQ RQJRLQJ UHVHDUFK DQG GHYHORSPHQW SURMHFW DW 6XQ /DEV ,W SURYLGHV RUWKRJRQDO SHUVLVWHQF\ IRU -DYD SURJUDPPHUV E\ WUDQVSDUHQWO\ PDNLQJ DOO REMHFWV DQG FODVVHV UHDFKDEOH IURP D JLYHQ URRW REMHFW SHUVLVWHQW 7KH WUDQVDFWLRQ VXSSRUW LQ 3-DPD KDV QRW \HW EHHQ IXOO\ GHVLJQHG DQG LPSOHPHQWHG EXW WKURXJK WKH ILUVW DXWKRUV NQRZOHGJH E\ WDNLQJ SDUW LQ WKH SURMHFW GXULQJ VXPPHU 3-DPD LV LQWHQGHG WR VXSSRUW (70V
ORFNV WKDW DUH YHU\ XVHIXO IRU FROODERUDWLYH DSSOLFDWLRQV 7KH ORFN FRPSDWLELOLW\ WDEOH FDQ RQO\ VSHFLI\ ZKHWKHU WZR ORFN PRGHV HJ UHDG YV ZULWH DUH DOORZHG RQ WKH VDPH GDWXP DW WKH VDPH WLPH RU QRW 0RUH VRSKLVWLFDWHG ORFN PRGHV VXFK DV LQWHQWLRQ ORFNV RQ DQFHVWRUV RU OLQNHG HQWLWLHV PXVW EH LPSOHPHQWHG YLD WKH SOXJLQ PHFKDQLVP $Q LQWHQWLRQ ORFN LV D VWDQGDUG PHFKDQLVP IRU SUHYHQWLQJ GHOHWLRQ RU RWKHU PRGLILFDWLRQ WR D FRPSRVLWH REMHFW FRQWDLQLQJ WKH UHJXODUO\ ORFNHG GDWXP
Persistent Transactions
$OO WUDQVDFWLRQV LQ -3HUQ/LWH DUH SHUVLVWHQW LQ WKH VHQVH WKDW LI WKH -3HUQ/LWH VHUYHU FUDVKHV DQG UHERRWV WKH FOLHQWV PLJKW QRW HYHQ QRWLFH LW DQG FDQ FRQWLQXH WKHLU ZRUN DV LI QRWKLQJ KDG KDSSHQHG 7KLV NLQG RI IDLOXUH VXSSRUW LV TXLWH GLIIHUHQW IURP WKH WUDGLWLRQDO UROOEDFN UHFRYHU\ ZKHUH WKH FOLHQW ¶¶V FUDVK UHFRYHU\ GRHV QRW DIIHFW WKH DFWXDO GDWD VWRUHG LQ WKH ZHE VHUYHUV EXW UDWKHU LWV RZQ FRS\ RI WKH GDWD
Sessions

Extending JPernLite -3HUQ/LWH LV GHVLJQHG DQG LPSOHPHQWHG ZLWK WKH SULPDU\ JRDO RI H[WHQVLELOLW\ ,Q WKLV VHFWLRQ ZH SUHVHQW WKH PHWKRGRORJ\ DQG PHFKDQLVPV DQ DGPLQLVWUDWRU PLJKW XVH LQ RUGHU WR GHVLJQ DQG EXLOG DSSOLFDWLRQVSHFLILF (70V RQ WRS RI -3HUQ/LWH :H FRQFOXGH WKLV VHFWLRQ ZLWK VHYHUDO H[DPSOHV WKDW H[SORUH YDULRXV H[WHQVLRQ DUHDV RI -3HUQ/LWH
Designing a JPernLite Extension
$SSOLFDWLRQ DGPLQLVWUDWRUV RU SRVVLEO\ HQGXVHUV H[WHQG -3HUQ/LWH E\ ZULWLQJ -DYD¹
7LPHVWDPS (DFK WUDQVDFWLRQ RSHUDWLRQ UHTXHVW LV DVVRFLDWHG ZLWK D WLPHVWDPS -3HUQ/LWH GRHV QRW GLUHFWO\ XVH WKH WLPHVWDPS EXW WKH SOXJLQ FDOOEDFN FRGH FDQ XVH LW WR LPSOHPHQW WLPHVWDPSEDVHG FRQFXUUHQF\ FRQWURO SROLFLHV VXFK DV WLPHVWDPS RUGHULQJ >@

Global Databases API :KHQ D FDOOEDFN LV LQYRNHG LW LV JLYHQ WKH JOREDO SDUDPHWHU WKDW FRQWDLQV D FROOHFWLRQ RI GDWDEDVHV RI -3HUQ/LWH
7UDQVDFWLRQ EDVH WKH GDWDEDVH WKDW VWRUHV DOO WKH RQJRLQJ WUDQVDFWLRQV
5HFRYHU\ EDVH WKH GDWDEDVH WKDW VWRUHV DOO WKH VWXE REMHFWV RI WKH GDWD REMHFWV FXUUHQWO\ EHLQJ XVHG
6HVVLRQ EDVH WKH GDWDEDVH WKDW VWRUHV DOO DFWLYH VHVVLRQV
/RFN WDEOH WKLV LV QRW H[DFWO\ D GDWDEDVH EXW UDWKHU DQ REMHFW WKDW VWRUHV WKH ORFN WDEOH XVHG E\ -3HUQ/LWH 7KH $3, RI WKHVH GDWDEDVHV RU GDWD VWUXFWXUHV LV WKH LQWHUIDFH EHWZHHQ WKH FDOOEDFN FRGH DQG -3HUQ/LWH ,W LV IXOO\ VSHFLILHG LQ >@
Example JPernLite Extensions
Two-Phase Locking
7KH ILUVW H[DPSOH ZH VKRZ KHUH LV WKH FDOOEDFN FRGH WR LPSOHPHQW 7ZR3KDVH /RFNLQJ LQ -3HUQ/LWH 7ZRSKDVH ORFNLQJ LV WKH VWDQGDUG DOJRULWKP XVHG WR JXDUDQWHH VHULDOL]DELOLW\ DPRQJ FRQIOLFWLQJ WUDQVDFWLRQV LQ WUDGLWLRQDO GDWDEDVH V\VWHPV +HUH ZH LPSOHPHQW D FRPPRQ YDULDQW RI LW D WUDQVDFWLRQ LV GLYLGHG LQWR DQ JURZLQJ SKDVH ZKHUH D WUDQVDFWLRQ DFTXLUHV ORFNV DQG D VKULQNLQJ SKDVH ZKHUH D WUDQVDFWLRQ UHOHDVHV DOO ORFNV
